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Cell culture conditions
Human umbilical vein endothelial cells (HUVEC, Cascade Biologics, Invitrogen, Portland, OR, USA) pooled from multiple isolates were cultured in M200 PRF medium supplemented with a Low serum Growth Supplement Kit (Cascade Biologics) obtaining a final concentration of 2% fetal bovine serum, 1 mg/mL hydrocortisone, 10 ng/mL human epidermal growth factor, 3 ng/mL basic fibroblast growth factor and 10 mg/mL heparin. When HUVEC cultures reached 80% confluence, cells were detached with trypsin/EDTA solution and seeded at a concentration of 1.25¥10 4 viable cells/mL in tissue culture flasks coated with Attachment Factor (Cascade Biologics) containing gelatin at 0.1%. HUVEC were used at passage 2-4 in all experiments.
Peripheral blood mononuclear cells, taken at the time of diagnosis, were isolated by density gradient centrifugation (Ficoll, Pharmacia LKB Biotechnology, Piscataway, NY, USA) and cryopreserved in RPMI-1640 medium, 50% fetal bovine serum, and 10% dimethylsulfoxide and stored in liquid nitrogen until use. To enrich for chronic lymphocytic leukemia (CLL) cells, the peripheral blood mononuclear cells were incubated with CD19Microbeads (Miltenyi Biotech, Auburn, CA, USA), obtaining a purity >99% as assessed by flow cytometry using phycoerythrin-conjugated CD19 (Miltenyi Biotech). To evaluate the effect of positive cell selection, we compared survival rates of CLL cells either isolated by positive selection or enriched by depletion of non-B cells (B-cell isolation kit -BCLL -Miltenyi Biotech), and observed no differences.
Purified CD19 + CLL cells were suspended at a final concentration of 1¥10 6 /mL in AIM-V medium (Invitrogen, Carlsbad, CA, USA) with 10% fetal bovine serum and then plated in 24-well plates alone (CLL only) or on HUVEC layers (CLL HC). At the indicated time points, CLL cells were collected by removal of the supernatant leaving the HUVEC intact and then assayed for cell viability and gene expression profiling. About 97-98% of all CLL cells were recovered by pipetting the well, whereas 2-3% of cells remained tightly adherent to HUVEC or underneath the monolayer, as evaluated by flow cytometric counting of lymphocytes.
Conditioned media were collected by centrifugation at 1600 rpm for 10 min and stored at -20°C before being assayed or used to stimulate CLL cells cultured alone (dilution 1:2 with fresh medium). In parallel experiments CLL cells were physically separated from HUVEC using Transwell Inserts (BD Biosciences, Milan, Italy) with a pore size of 0.4 mm.
In some experiments, leukemic cells were cultured in medium with addition of 10 mM fludarabine (2-fluoroadenine 9-B-D-arabinofuranoside, Sigma, Milan, Italy). For inhibition studies, cells were incubated for 1 h with the following blocking antibodies at 10 mg/mL: anti-CD11a (clone 25.3; Immunotech, Marseille, France), anti-CD18 (clone L130; BD Biosciences), anti-CD49d (clone HP2/1; Immunotech) and anti-CD29 (clone LIa1/2; Immunotech) for CLL and anti-CD106 (clone 51-10C9; BD Biosciences) and anti-CD54 (clone BBIG-I1; R&D Systems, Minneapolis, MN, USA) for HUVEC before co-culture. An isotypic antibody (IgG, clone 11711, R&D Systems) was added as an irrelevant control.
Flow cytometry and confocal microscopy
Flow cytometric data were obtained using a FACSCalibur cytometer (Becton Dickinson) and then analyzed by CellQuest Software (Becton Dickinson). Data are presented as the mean ± standard error of mean (SEM).
For confocal microscopy studies, CLL HC layers were fixed with paraformaldehyde (4% in phosphate-buffered saline), permeabilized using saponin (0.1% in phosphate-buffered saline) and saturated using non-immune goat serum.
Slides were analyzed using a Leica TCSSP5 confocal microscope at 63x magnification. Images were acquired using LAS AF (Leica, Milan, Italy) and processed using Photoshop (San Jose, CA, USA) software.
Genome-wide expression profiling
For genome-wide expression profiling (GEP) analysis, all samples collected from co-culture conditions were investigated by flow cytometry using phyoerythrin-conjugated CD19 (Miltenyi Biotech) to exclude HUVEC contamination. High quality RNA were amplified and labeled with cyanine-3 (Cy3) using the Low Input Quick Amp Labeling kit (Agilent Technologies, Palo Alto, CA, USA). Agilent RNA One-Color Spike-In was added to each sample to provide positive controls for monitoring the microarray workflow from sample amplification and labeling to microarray processing. All cRNA products were purified using RNeasy columns (QIAGEN). Samples had to contain at least 6 pmol of cyanine dye/mg of cRNA to be considered suitable for subsequent hybridization. Cy3-labeled cRNA (1.65 mg) were fragmented to an average size of 50-100 nt by incubation at 60°C for 30 min using an in situ Hybridization kit-plus (Agilent). Samples were hybridized for 17 h at 65°C on 4×44K Whole Human Genome Microarray (Agilent) and then scanned using a laser scanner (Agilent Technologies). Fluorescence data were analyzed with Feature Extraction Software v.10.5 (Agilent Technologies) and QC Chart tool v.1.3. Agglomerative two-dimensional clustering analysis and supervised analyses based on t-testing were performed using Gene Spring GX (Agilent) software. Genes were defined as differentially expressed between groups at a significance level of P<0.05 and with a fold change cut off ± 2 in all the pair wise comparisons. Gene Ontology Tool (http://www.geneontology.org/) and PANTHER Classification System (Protein ANalysis THrough Evolutionary Relationships, http://www.pantherdb.org/) were used to unravel biological function and pathways represented in the gene lists.
Immunohistochemistry
Lymph node biopsies were incubated for 30 min with the primary monoclonal mouse antibody anti-endothelin1 (Calbiochem, Merck, Darmstadt, Germany, dilution 1:250) and with the primary monoclonal antibody mouse anti-human angiopoietin-2 (MAB0983, R&D Systems, dilution 1:50). Bound antibody was detected with the alkaline phosphatase method using a streptavidin-biotin alkaline phosphatase complex kit (Dako REAL™ Detection System, Alkaline Phosphatase/RED, Rabbit/Mouse, DAKO Dako, Glostrup, Denmark). The alkaline phosphatase reaction was then developed with Permanent Red (DAKO) as the chromogen and counterstained with hematoxylin.
Online Supplementary Figure S1 . CLL survival advantage in an EC co-culture is partially mediated by soluble factors. CLL cells were cultured in medium alone (CLL only) or on a HUVEC layer (HC) for 96 h. In addition, as depicted in the above schematic cartoon, CLL were cultured on a HUVEC layer for 48 h and then CLL cells were separated from the EC and cultured for a further 2 days alone in the same HC medium (CLL only post HC). Data are presented as percentages of dead, apoptotic and live cells for three patients at 96 h. Note that HC-stimulated CLL maintained increased viability even if separated from the EC layer. A B D
